The paper depicted the salient features of the socio-economic, farm and technological background and the existing problems of the peri-urban small and marginal dairy farmers of Chittagong Metro Area (CMA), Bangladesh. Data were collected using a pre-tested structured questionnaire. Snowball sampling method was used to gather socioeconomic, farm and technological data. Both descriptive statistics and mathematical analyses were used for analyzing the data. The study finds the peri-urban small and marginal dairy farmers are not fully dependent on dairy farming for income and young people are less interested in dairy farming as well. Better education status, less profitability, unfair and unstable price, etc. might be the reasons behind this circumstance. Though the farmers get lesser price for milk, the milk price is higher in urban market. Interestingly, 62.7%, 52.9% and 51.0% of the farmer families have smartphone, facebook and internet users respectively. Based on the findings, the study recommends that technology-based market linkage could be created by any government/non-government development partner between the cluster-based farmers' group and the urban consumers for ensuring fair price for milk.
INTRODUCTION
Dairying is very common income source in rural and peri-urban areas of Bangladesh and there is prevalence of small and marginal farmers. Bangladesh Investment Development Authority (BIDA, 2010) reported that 90% of the dairy farmers have 1-3 cows, 6% dairy farmers have 3-10 cows and the rest 4% dairy farmers have more than 10 cows in the country. Though dairying is a common source of income, due to the wake of price-hiking of cow's feed items, medicines and other requisite inputs, dairy farming has now become expensive for those huge numbers of poor farmers. After struggling for survival many frustrated farmers are closing their business due to financial hardship. Many of them abandoned their business due to lack of marketing facilities incurring huge financial loss (UNB, 2017) .
Milk production being the key income source is true for other countries as well where it plays a crucial role to generate income and employment (Pérez Urdiales et al., 2015) . Moreover, small dairy farms are considered an important way to eradicate poverty in developing counties and it acts as a great social contributor in this connection (Holloway et al., 2000; Van Schaik et al., 1996; Somda et al., 2005) . In Mexico, small-scale dairy farming has been regarded as an option for rural development (Espinoza-Ortega et al., 2007) . Flaten (2002) showed small dairy farms produce multiple and interconnected benefits e.g. employment and rural sustainability, food security, landscape reservation, cultural heritage and biodiversity for developed countries like Norway. Kirui and Njiraini (2013) also reported the contribution of smallholder farmers in reducing food insecurity. Again, Heady and Sonka (1974) mentioned small farms can lead to greater income generation in rural communities by stimulating more activities in the community.
In particular, small-scale marginal farmers face many constraints that obstruct them from taking advantage of market opportunities (Fischer and Qaim, 2012) . Such constraints would definitely impose a greater burden on the farm families and their incomes if their problems are not addressed in policy development. Proper measures can give a way to make dairy farmers' business profitable and sustainable which will lead to an improved standard of living of those farmers (UNB, 2016) . Otherwise, transition to new economic sectors and activities may swap dairy farming activities (Flaten, 2002) and that is why policy for small and marginal dairy farmers needs to be fine-tuned to improve the situation. Such policy fine-tuning requires sufficient information regarding those farmers. A national dairy performance profile was developed considering the performance of the smallholder dairy production system and backward and forward supports and existing development programs and policies (Huque, 2011) . Another study explored the small-scale dairy producers in Barura Upazilla of Comilla, Bangladesh to determine the role of small scale dairy cattle farming in improving their life styles also to identify the problems faced by them (Uddin et al., 2012) . Quddus (2018) discussed the factors affecting dairy income and labor utilization, compared the performance of crossbred and indigenous cows, and reported the restraints of the smallholder dairy farmers of Jessore, Sherpur, Gazipur, Bogura and Mymensing. Household and farm economics of smallholding dairy farmers in Sirajganj was analyzed and cost of milk production was obtained to measure their vulnerability to international market in a report of Food and Agriculture Organization (Hemme et al., 2004) . In another study, the impact of government subsidy program on small scale farm characteristics and farm financial performance was examined (Kabir and Talukder, 1999) . Espinoza-Ortega et al. (2007) found in a study in central Mexico that small-scale dairy farms are heterogeneous and the farms should not be treated as equal while developing the policy. Hence, based on the above literature review, there are still scopes for studies on small scale marginal farmers across different socio-economic and agro-ecological zonation in Bangladesh. The present study depicts the salient features regarding the socio-economic, farm and technological aspects of the peri-urban small and marginal dairy farmers, who have 1 to 10 cattle, of Chittagong Metro Area (CMA). It also aims to report the specific problems and also to pin-point the root causes of the problems faced by those farmers in the study area.
METHODOLOGY

Study area and duration
This is a cross-sectional descriptive study where the data were collected during October 2017 to December 2017 from field visits in the ten adjacent villages (periurban) to CMA (Gizaw et al., 2017) , the second biggest metro area of Bangladesh. These ten villages mostly fit the per-urban villages of Chittagong Metro City as they are the only villages situated at the very entrance of the City namely Chikondondi, Shikarpur, Burirchor (Hathazari Upazilla); Urkirchar, Noapara (Raojan Upazilla); Gomdandi (Boalkhali Upazilla); Char Pathorghata, Shikalbaha, Kolagaon (Patiya Upazilla) and Salimpur (Sitakund Upazilla).
Sample size
Snowball sampling method was used to collect data from four to seven marginal dairy farmers from each village totaling a sample size of 51 out of 560 farmers (9.11% of the population). There was no farmers' database available and hence the population size was determined by personal observation and discussion with the local vets, Upazilla Veterinary Surgeons and Livestock Officers. In this particular study, dairy farmers having 1 to 10 cattle was considered small and marginal dairy farmers' as the classification of BIDA, 2010.
Data collection
A pre-tested structured questionnaire was used to gather farm data as well as demographic, socio-economic and technological data of the farmers. Extensive probing technique was used to collect their financial data as none of the farmers are used to keeping book of records. However, to buy the time of the farmers, they were given token gifts. Before starting the survey, they were given brief idea about the study. Data regarding problems faced by the farmers and the reasons for unfair price was collected in 5-point Likert scale where 1, 2, 3, 4 and 5 denote to Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree respectively. The information provided by the farmers were put instantly on the survey sheet and later on the data were entered in the excel sheet for mean calculation. Besides, local and near-by town markets were also visited during the study time to collect market information.
Analytical Technique and Tool
Most of the variables were chosen for socio-economic and farm characterization following García, Dorward and Rehman (2012) . Trending communication technology was considered while characterizing the technological background of the peri-urban marginal dairy farmers. The collected data were put in tabulation format to present the intended features of the farmers, their profitability and problems.
Regarding profitability analysis of the farms, Benefit Cost Ratio (BCR) (Meskel and Gemechu, 2017) and Return on Investment (ROI) (McDonald et al., 2013) were calculated on the basis of the simple theory of cost, revenues and investment.
BCR =
Here, the costs include the last year feeding, vaccination, artificial insemination (AI), labor, damage and spoilage cost. As the farmers sell the milk mostly in the locality, there is no related marketing cost. Revenues were calculated from the last year sales of milk, cow dung and calf. The farmers cannot sell the milk all the year round. Hence, yearly milk sales were calculated on the basis of average lactation amount and period of the cows.
ROI =
Here, total revenues minus total costs denote to the Trading Profit of the last year.
Total Investment= Cost for building housing structure + cattle value + other fixed investment
To produce the information from the collected data, the descriptive statistical analysis was performed using MS Excel 2013 and SPSS 16.0.
RESULTS AND DISCUSSION
Socio-economic characterization
Eight variables have been analyzed thana-wise to characterize the socio-economic background of the peri-urban small and marginal dairy farmers of CMA (Table 1 ). In general, the peri-urban small and marginal dairy farmers have other income sources rather than dairy farming and majority of them are poor. According to age group analysis, the age group '35 years or less' has been found dominant in Patiya (53.3%), Raojan (50.0%) and Sitakund (42.8%) and the age group '36 to 50 years' has been major in Boalkhali (50%). In Hathazari, 93.4% farmers are 36+ years. Adding to that majority of the farmers (62.7%) of the study area have farming experience of more than 15 years with an exception in Sitakund and Boalkhali. Quddus (2018) in his study on Bangladesh also found that around 56% of the famers were experienced from 11 to 20 years. It might indicate that young people are getting less interest in dairy farming and only the existing dairy farmers are doing the same only as their family tradition. Raojan (26.4%). In total, 52.9% of the peri-urban dairy farmers of the selected area rely on non-farming and non-agricultural sources for their income. Better education status (Table 1) , less profitability (Table 3) , unfair and unstable price, lack of financing opportunities (Table 5 ) market need gap and lack of market linkage ( Table  6) might have contributed to the less reliability on farming and agriculture and to the moves to the other income sources. The education status statistics show 58.8% and 19.6% of the marginal farmers have 'primary to secondary education' and 'higher secondary and above' education respectively whereas 21.6% farmers have no formal education. According to other socio-economic characteristics, 43.1% of the farmers are living in poor condition though 98% of the farmers have their own house. Regarding gender, 88.2% of the peri-urban marginal farmers are male and majority of the farmers (86.2%) have family members between 1 and 10. Profitability of the farms of the peri-urban areas have been exhibited in Table 3 . It summarizes that the farmers of Sitakund, Hathazari are not profitable (ROI< 0% and BCR<1) but there exists an opposite trend in Patiya and Raojan. To be specific, the marginal farmers of Sitakund and Hathazari are getting highly negative ROI of (-59.1%) and (-48.3%) respectively. On the contrary, Patiya farmers are getting better ROI which is 31.7%. However, the farmers of Raojan and Boalkhali are making moderate ROI of 8.4% and 1% correspondingly. The BCR ratio is also denoting the non-profitability of Sitakund (0.75) and Hathazari (0.88) farmers. In total, the farmers of the whole area are earning ROI of only 2.8% and the BCR is 1.12. But in a study (Huque et al., 2002) higher figures were found where the BCR was 1.32 and 1.45 for marginal and small farmers respectively. These differences might originate from the course of time and also due to the fact that the profitability is decreasing. Poor condition of the farm family, very little credit facilities and less profitability might hinder them to increase the herd size and milk production and also to introduce high-yielding breeds. It might also indicate they are simply losing their interest in dairy farming. Table 4 demonstrates the technological characteristics of the marginal dairy farmers of the study area. It shows that the farmers and their family have experienced the touch of use of communication technology. Very fascinatingly, 62.7%, 52.9% and 51.0% of the farmer families have smartphone, facebook and internet users in their families respectively. The least percentage of the farmer families are exposed to WhatsApp (3.9%) and IMO (5.9%) mobile communication application. However, 84.3% of the farmers themselves use mobile phone for communication purpose. Most importantly, the farmers (98%) have positive attitude towards use of technology. Such positive attitude towards technology and adoption of trending technology is a very good sign for future development of the community as technology is being capitalized in different sectoral development. Abdi et al. (2017) emphasized the use of different ICT platforms in publicizing agricultural market information to the farmers to enable them to access to information of markets for the products, market price, input price and weather forecast. In this connection, the peri-urban marginal dairy farmers' insight regarding the current technological ability and their positive attitude towards technology could be used as input in formulating future development program for the community.
Farm characterization
Technological characterization
Problems faced by the farmers
The study also attempted to pin point the problems faced by the farmers (Table 5 ).
The data was taken in Likert scale where 1 denotes to Strongly Disagree and 5 refers to Strongly Agree. Table 5 says most of the farmers highlighted three problems: finance (mean: 4.53), unstable price (mean: 4.27) and unfair price (mean: 4.00) of the milk. The marginal farmers do not have access to formal credit facilities and they become helpless to get adequate capital supply (Quddus, 2018) . Regarding unfair price, Table 7 demonstrates the highest price is 75.00 tk./liter paid by Consumer/Household customers in urban area but from the field survey, it has been found that the farmers get the lowest price (Tk. 40/liter) in Patiya and Hathazari and the mean price of the whole area is Tk. 53.65/liter (Table 8 ) Quddus (2018) also found that low price of the milk is a constraint for the smallholders. However, comparing Table 7 and Table 8 , it is clear that there is a better opportunity for the peri-urban marginal farmers in the urban consumer market and currently they are getting lesser price of milk. Furthermore, the study attempted to know the farmers' thoughts regarding the reasons for not getting the fair price. The farmers reported the main causes: lack of value addition (mean 4.12), lack of storage facilities (mean 4.02), market need gap (mean 3.18) and lack of market linkage (mean 3.02) ( Table  6) . Shantana R and Proloy (2003) also reported that dairy farmers are facing marketing and storage issues in Bangladesh. 
CONCLUSION
The research demonstrates the salient socio-economic, farm and technological characteristics of the peri-urban marginal dairy farmers of Chittagong Metro Area. Most of the farms are found to be in 'no profit' category. Unfair and unstable prices, poor financing opportunities, market need gap, lack of market linkage, storage facilities and value addition are found as major issues in the study area. The study output might help the future formulation of development program for the small and marginal dairy farmers' community.
